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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL HARDWARE
NUMEBER: 06-3A-0608 -X

SUBSYSTEM NAME: ACTIVE THERMAL CONTROL

REVISION: { Q2I0AEE
FPART DATA
PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LU TWATER. SPEAY BOILER ASSEMELY MC250-001% [TEM €34
SRU ' WATER TANK SV7EE504-1

EXTENDED DESCRIPTIGN OF PART UNDER ANALYSIG:
WATER TANEK

QUANTITY OF LIKE ITEM3: 3
{ONE BEACH BOILER ASSEMBLY

FUNCTION:
PROVIDES STORAGE OF WATER AND A POSITIVE METHOD OF EXPULSION DURING
WATER SPRAY BOILER OPERATION.
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FAILURE MODES EFFECTES ANALYSIS FMEA — CIL FAILURE MODE
NUMBER: 0G5-2A-0605- 03

REVISION: 1 g2 5ia
SUBSYSTEM NAME: ATCS - WATER SPRAY BOILER
LRU: WATER SPRAY BOILER ASSEMBLY CRITICALITY OF THiS
ITEM NAME: WATER TANK FAILURE MOGE: 1RZ

FAILURE MODE:
EXTERNAL LEAKAGE, WATER

MISSION PHASE: L3 LIFT-COFF
Do DE-OREBIT

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMELA
: 103 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CAUSE:
MECHANICAL SHOCK, VIERATION, CORROSION

CRITICALITY 1M DURING INTACT ABORT DNLY? NO

REDUNDANCY SCREEN A] PASE

&) PASS
<) PASS
PASSFAIL RATIONALE:
A)
E)
C}
- FAILURE EFFECTS -

{A) SUBSYSTEM:
LOSS OF WATER - UNABLE TO PROVIDE THERMAL CONTROL IN ONE APU LUBE OILHYD
SYSTEM.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL FAILURE MODE
NUMBER: 06-3A-0608-03

(B) INTERFAGING SUBSYSTEM(S):
POSSIELE LOSE QR LIMITED RUN TIME OF ONE APUMYD SYSTEM DUE TO LOSS OF
COOLING. LIMITED RUN TIME MAY NOT ALLOW APU/HYD SYSTEM TO SUPPORT ENTIRE
POWERED FLIGHT OR ENTRY PHASE. LOSS OF HYDRAULIC GAPABILITY TO THRQTTLE
ONE MAIN ENGINE, LOSS OF HYDRAULIC LANDING GEAR DEPLOY AND NOSEWHEEL
STEERING IF SYSTEM ONE IS LOST, AND LOSS OF ONE OF THREE ET UMBILICAL
RETRAGT ACTUATORS FOR EACH UMBILICAL PLATE. LOSS OF REDUNDANT HYDRAULIC
POWER SYSTEM FOR FOUR TVG ACTUATORS. LOSS OF ONE OF THREE HYDRAULIC
POWER SYSTEMS TO FLIGHT GONTROL SURFAGES AND BRAKES.

[C) MISSION:
ABORT DECISION - REMAINING TWC SYSTEMS PROVIDE SAFE RETURN.

{D) CREW, VEHICLE, AND ELEMENT(S):
MO EFFECT

{E) FUNCTIONAL CRITICALITY EFFECTS:

FUNCTIONAL CRITICALITY EFFECT - POSSIBLE LOS5S OF CREWAEHICLE WITH THIS
FAILURE FLUS LOSS OF & SECOND APUMYD SYSTEM. ALSQ), POSSIBLE AFT
COMBPARTMENT DAMAGE FROM ICE IF NOT CONTAINED BY INSULATION BLANMKET.

-DISPOSITION RATIONALE-

{A) DESIGHN:

EXTERNAL LEAKAGE OF WATER CAN OHLY OCCUR THROUGH THE FLUID FITTING. THE
FITTING IS INCONEL 625 WITH MINIMUM THICKNESE OF 0.080 IN. GNz/ REGULATOR
RELIEF VALYE PREVENTS SYSTEM OVERPRESSURIZATION. DESIGN SAFETY FACTOR -
PROOF PRESSLIRE OF 1.5 AND BURET OF 2.0. MAXIMUM OPERATING PRESSURE I8 37
PIIG.

{B) TEST:
QUALIFICATION:
« RANDOM VIBRATION TEST {BOILER AND VENT AREA) - ACCELERATION SPECTRAL

DENSITY INGREASING AT RATE OF & DB/QCTAVE FROM 20 TO 50 HZ; CONSTANT AT

0.01 (G 3QIHZ FROM 50 TO 2000 HZ FOR 48 MINUTES/AXIS {100 MISSION

EQUIVALENCY). TEST PERFORMED WITH STORAGE TANK LOADED 100 PERGENT AND

AT MAXIMUM OPERATING PRESSURE (FULL GN2 PRESSURE}. HYDRAULIC AND APU

LUBE OiL CIRCUITS PRESSURIZED TO MAX OFERATING PRESSURE THOUGHOUT .
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CIL FAILURE MODE

NUMBER: 06-3A-0608- 03

TEST. PASSIFAIL CRITERIA NO DAMAGE OR PERMANENT DEFORMATHON, WO
ELECTRICAL CIRCUIT INTERRUFTICONS DURING TEST.

SHOCK TEST - {PER MIL-STD-510, METHOD 5161, FROCELQURE 1) 18 SHOCKS TOTAL, &
EACH AXIS, AT 15 G'S PEAK VALLE FOR 11 MS NOMINAL DURATION WITH FULL WATER
LOAD. PASS/FAIL CRITERIA: UNIT MUST PASS SUESEQUENT PERFORMANCE TESTS
{(INCGLUDING WATER CIRCUIT PROOF AND LEAK CHECKS).

PERFORMANGE RECORD TEST INCLUDES:
=  DESIGN POINT GHECK - VERIFICATION OF WSE SYSTEM OPERATING
PARAMETERS DURING POOL BOILING (SEA LEVEL TESTING) AND SPRAY
BOILING (AT ALTITUDE). TESTING INGLUDES A COMPLETE WATER LOAD
EXPULSION TEST, PLUS A WATER CARRY OVER EFFICIENCY TEST WHICH
COMPARES ACTUAL W& THEORETICAL WATER USAGE AT ALTITUDE ONLY
WITH A KNOWH HEAT SINK.

MISSION PROFILE TEST AT ALTITUDE - SIMULATION OF A BASELINE FLIGHT PROFILE
AT MAXIMUM HEAT LGAD AND NORMAL OPERATION TO YERIFY PROPER WSB
PERFOEMANCE {INCLULHNG SPRAYING).

THERMAL CYZLE TEST - TESTED AT OPERATING CONDITIONS AT 7O TOZ7S TO 70
DEG F WATH DWELL OF 10 MINUTES AT EACH LEVEL FOR § CYCLES., ALS0 TESTED
WATH WSE NOT OPERATING AT 70 TG -85 TQ 70 BEG F WITH A DWELL OF 3 HOURG AT
EACH LEVEL FOR 3 CYCLES. PASS/FAIL CRITERIA NO DAMAGE OR PERMANENT
DEFORMATION (INCLUDING TANMK FAILURE). UNIT MUEST PASS SUBSEQUENT
FERFORMANCE TESTS {INCLUDING WATER CIRCUIT PROOF AND LEAK CHECKS).

WATER CIRCUIT BUEST TEST = TESTED AT ¥4 PSIG FOR 1 MINUTE. PASS/FAIL
CRITERIA: ND EVIDENCE OF LEAKAGE.

ACCEPTANCE:

WATER TAMK COMPOMNENT TESTED PRIOE TO WSB ASSEMBLY AS FOLLOWS: PROOF
TEST {TANK (38 PSIG) FOR 3 MINUTES), HELIUM LEAK TEST OF TANMK, AND EXPULSICN
TEST.

EXAMINATION OF PRODUCT - YERIFICATION OF WORKMANSHIP, FINISH, DIMENSIONS,
CONSTRUCTION, CLEAMLINESS, IDENTIFICATION, TRACEABILITY LEVEL AND
FROCESSES PER DRAWINGS AND MC250-0012 WATER 3PRAY BOILER
PEDCUREMENT SPEL).

WATER CIRCUIT PROOF TEST - TESTED AT 51 PSIGE FOR 13 MINUTES MINIMUM WITH
NITROGEN. PASS/FAIL CRITERIA NO EVIDENCE OF PERMANENT DEFORMATION AND
FASSAGE OF SUBSEQUENT WATER AND MITROGEN CIRCUIT LEAK CHECKS.

WATER CIRCUIT LEAK CHECK - TESTED AT 33.5 PSIG WITH HELIUM. PASS/FAIL
CRITER|A: 0533 SCCM MAX HELIUM LEAKAGE.

CLEANLINESS - VERIFICATION OF WATER SYSTEM CLEANLINESS BY CONTAMINATION

SAMPLE PRIOR. TC FINAL ATF TESTING (WATER CLEANLINESS CONFOREMING TO
SPEC SE-5-0073 PARAGEAPH 6.1, TABLE 6.1).
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FAILURE MODES EFFECTS ANALYSIS {FMEA) — CIL FAILURE MCDE -
NUMBER: 08-3A-0605- 43

v DESIGN POINT CHECK - VERIFICATION OF WSE SYSTEM OPERATING PARAMETERS
DURING POOL BQILING {SEA LEVEL TESTING) AND SPRAY BOILING (AT ALTITUDE).
TESTING INCLUDES A COMPLETE WATER LOAD EXPULSION TEST. PLUS A WATER
CARRY OVER EFFICIENCY TEST WHICH COMPARES ACTUAL VERSUS THEORETICAL
WATER USAGE AT ALTITUDE ONLY YWITH A KNOWHN HEAT SINK.

FRELALUNCH:
= WWEE IE OPERATING DURING PEELAUNCH PHASE AND INTEGRITY IS VERIFIED
BEFORE LAUNCH USING VEHICLE INSTRUMENTATION.

GROUND TURNARDUND TEST
= ANY TURNAROUND CHECKOUT TESTING 13 ACCOMPLISHED IN ACCORDANCE WITH
CMRSD.

() INSPECTION:

RECEIVING INSPECTION

RAW MATERIALS AKE VERIFIED BY LAB ANALYSIS. VERIFICATION OF MATERIAL AWD
EQUIPMENT CONFORMING TO CONTRACTS |5 PERFORMED BY INSPECTIDN.

CONTAMINATION CONTROL

CONTAMINATION CONTROL PROCESSES AND PLANS AMD CORROSION PROTECTION
FROWVIZICNS ARE VERIFIED BY INSPECTION. CLEAMLIMESS OF INTERMAL WATER AND
INTERMAL NITEQGEN PRIOR TO ASSEMBLY AND AFTER ASSEMBLY ARE VERIFIED BY
INSPECTION.

CRITICAL PROCESSES
WELDING IS VERIFIED BY INSPECTION

ASSEMBLY/INSTALLATION :

MANUFACTURING, INSTALLATION, AND ASSEMBLY OFERATIONS ARE VERIFIED BY
INSPECTION., PART PROTECTION, COATING, AND PLATING ARE VERIFIED BY
INSFECTION.

HMONDESTRUCTIVE EVALUATION
EXAMINATION OF SURFACE WELDS FOR SURFACE AND SURSURFACE DEFECTS IS
WERIFIED BY X-RAY AND DYE FENETRANT INSPECTION.

TESTING
INSPECTION POINTS PERFCORMED DURING ACCEPTANCE TESTING ARE VERIFIED BY

INSPECTION.

HANDLING/PACKAGING
PROPER HANDLING AND STORAGE ENVIRONMENT 1S VERIFIED BY INSFECTION.

{0} FAILURE HISTORY:

CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXFLAINED ANOMALIES, AND

{OTHER FAILURES EXPERIENCED DURING GROUND FROCESSING ACTIVITY CAN BE ‘
FOUND IN THE FRACA DATA BASE.
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FAILURE MOLDES EFFECTS ANALYSIS (FMEA) - CiL FAILURE MCDE
NUMEER: 06-3A-0G08- 03

{F) OPERATIONAL USE:

ASCENT: SHUT DOVYN AFFECTED APUIHYD SYSTEM AT AN APPROPRIATE TIME BASED
ON FLMGHT PHASE AND SYSTEM TEMPERATURES.

ENTRY: SHUT DOWN AFFECTED APUHYD SYSTEM OR DELAY APU START IF FAILURE
KNOWHN PRIOR TO DECRBIT.

- APPROVALS -

EQITORIALLY APPROVED _BNA 1 Femars 3-12.5-98
TESHNICAL AFPROMWAL WA APPROVAL FORM S95-CIL-00%_06-34
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